a plurality o f word lines connected respective control gates; 
a bit line cou pled to one end of said NAND-cell unit: 

a circuit, coupled to s aid word linfes and said bit line, for applying a write voltage to 
the word line of a selected mem ory cellVfor applving a verify voltage to the word line of the 
selected memor y cell to determine an actual threshold voltage of the selected memorv cell 
while applying a pass voltage to remaftning word lines of unselected memory r.ells in said 
NAND-cell unit to make the unselec^ed memorv cells act a s transfer transistors, for applying 
a first level voltage to the bit line i d change the threshold voltaee of the selected memory cell 
in which it has been determined tHat the threshold voltage has not reached a given threshold 
voltage level, said first level vol/a ge being combined with said write voltage, nnd for applying 
a second level voltage to the hi/li ne to maintain the threshold voltage of the selected memorv 
cell in which it has been determin ed that the threshold voltage has reached said given 
threshold voltage le vel, said Jecond level voltage being combined with said write voltage: 

wherein sai d pass voyage is higher than said verify voltage. 

121. CAme ndedl A multi-level nonvolatile semiconductor memorv device 
comprising: 

a plurality of word lines insulativelv intersecting said bit lines: 

a memory cell array coupled to said bit lines and sai d word lines, said memorv cell 

array com priging a plurality of electrically programmable memory cells, each of said memory 

cells having at least three storage states: 

a plurality of data latch circuits, each of said data lat ch circuits including plural binary 

data latch circuits and being coupled to a resp ective one of said hit lines, for storing write data 

in the form of combination of plural write b inary data in a write operation, said write data 





being written into said memory cells, and f or storing reach data in the form of a combination 
of plural read bi nary data in a read operation, said read data being read from said memory 



cells. 




123. (Amended) A multi-level non volatile semiconductor memory device 
comprising: 



a plurality of bit lines; 

a plurality of word lines i nsulativelv intersecting said bit lines: 

a memory cell array coupled to said bi t lines and said word lines, said memory cell 
array comprising a plurality of electrically programma ble memory cells, each of said memory 
ceils having at least three storage states: 

a data conversion circuit, coupled to a plurality of data latch circuits, for converting 
plurality binary input data into plural internal write binary data: and 

a plurality of data latch circuits, each including plural binary data latch circuits and 
being coupled to a respective one of said bit lines, for storing internal write data in the form 
of a combination of said plural internal write binary data in a write operation, said write data 
being written into respective memory cells. 

125. (Amended) A multi-level nonvolatile semiconductor memory device 
comprising: 

a plurality of bit lines: 

a plurality of word lines insulativelv intersecting said bit lines: 

a memory cell array coupled to said bit lines and said word lines, said memory cell 

array comprising a plurality of electrically programmable memory cells, each of said memory 

cells having at least three storage states: 
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a data conver sion circuit, coupled to a plurality of data latch circuits, for converting 
plural int ernal read binary data into plural binary output data: and 

a plurality of data latch circuits, each including plural binary data latch circuits: ^ nd 
being coupled to a respective one of said bit lines, for storing internal read data in the form of 
a combination of said plural internal read binary data in a read operation, said read data being 
read from respective memory cells. 



127. (Amended^ A multi-level nonvolatile semi conductor memory device 
comprising: 

a plurality of bit lines: 

a plurality of word lines insulatively intersecting said bit lines: 

a memory cell array coupled to said bit lines and said v^ord lines, said memory cell 
array comprising a pluralitv of electrically programmable memory cells, each of sa id memory 
cells having at least three storage states: 

a data conversion circuit, coupled t o a plurality of data latch circuits, for converting 
plural binary input data into plural internal write binary data, and for converting plural 
internal read binary data into plural binary output data: and 

a plurality of data latch circuits, each including plural binary data latch circuits and 
being coupled to a respective one of said bit lines, for storing intemal vsrite data in the form 
of a combination of said plural internal v^ite binary data in a write ope ration, said v^ite data 
being written into respective memory cells, and for storing intemal read data in the form of a 
combination of said plural inte mal read binary data in a read operation, said read data being 
read from respective memory cells. 
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129. (Amended'^ A m ulti-level nonvolatile semiconductor memory device 
comprising; 

a NAND-cell unit incl uding a pluralitv of memorv cells connected in scries, each of 
said memory cells i ncluding a transistor with a control gate and a charge storage portion and 
having multi-levels s torage states: 

a plurahty of word lines connected to respective control gates: 

a bit line coupled to one end of said NAND-cell unit: 

a word line selector coupled to said word lines for selecting the word line of a selected 
memorv cell: 

a data latch circuit coupled to said word lines for storing data, said data latch circuit 
including at least two binary data latch circuits: 

a first bit line bias circuit coupled to said bit line for b iasing said hit line dependent nn 
the data stored in said data latch circuit: and 

a second bit line bias circuit coupled to said bit line for biasing said bit line 
independent of the data stored in said data latc h circuits. 




133. (Amended') A multi-level nonvq<atile semic onductor memorv device 
■ompnsing: 

a NAND-cell unit including a pluralit y of memory cells connected in series, each of 
said memorv cells including a transistorXvith a control g ate and a charge storage portion and 
having storage states of at least three threshold voltage levels: 

a pluralitv of word lines connected to respective control g ates: 
a bit line coupled to one e/d of said NAND-cell unit: 
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a circuit, coupled to said word lines arid said bit line, for applying one of at least two 
read voltages to the word line o f a selected Aemorv cell to determine whether or not a 
threshold voltage of the selected memory <fell is higher than said one of at least two read 
voltages while applying a pass voltage to remaining word lines of unselectcd memory cells in 
said NAND-cell unit to make the unsefected memory cells act as transfer transistors: 

wherein said pass voltage is higher than said at least two read voltages. 




139. r Amended^ A multi-level nonvolatile semiconductor memory device 
comprising; 

a NAND-cell unit including a pluraliri^ of memory cells connected in ser ies, each of 
said memory cells including a transistor witft a control gate and a charge storage portion and 
having storage states of at least three threshfold voltage levels: 

a plurality of word lines connectedrto respective control gates: 
a bit line coupled to one end of sa/id NAND-cell unit: 

a circuit, coupled to said word Imes and said bit line, for applying one of at least two 
verify voltages to the word line of a sedected memory cell to determine whether or not a 
threshold voltage of the selected meiAorv cell reaches one of said at least thr ee threshold 
voltage levels while applying a passf voltage to remaining word lines of unselected memory 
cells in said NAND-cell unit to maflce the unselected memory cells act as transfer transistors: 

wherein said pass voltage Jis higher than said at least two verify voltages. 



143. TAmended'^ A multi-level nonvolatile semiconductor memory device 



comprismg: 



-6- 



a NAND-cell unit including a plurality of memory cells connected in series, each of 
said mem ory cells including a transistor with a control gate and a charge storage portion and 
having multi-level storage states: 

a plurality of v^ord lines connected to respective control gates: 

a bit line coupled to one end of said NAND-cell unit: 

a word line selector coupled to said word lines fo r selecting the v^ord line of a selected 
memory cell, the selected word line having applied thereto read voltages in a read operation. 
the remaining word lines of uns elected memory cells in said NAND-cell unit having applied 
thereto a pass voltage to make unselected memory cells act as transfer transistors in said read 
operation, said pass voltage being higher than said read voltages: and 

a bit line precharge circuit coupled to said bit line for charging said bit line at the 
beginning of said read operation. 

I X 150. TAmended^ A multi-level non\|oIatile semiconductor memory device 
comprising: / 

a NAND-cell: unit including a plurality of memo ry cells connected in series, each of 
said memory cells including a transistor /vi th a control gate and a charge storage portion and 
haying storage states of at least three th/eshold voltage levels: 

a plurality of word lines connected t o respective control gates: 

a bit line coupled to one e nd df said NAND-cell unit: 

a circuit, coupled to said wobH lines and said bi t line, for applying, to the word line of 
a selected memory cell, a first voltafge in a first portion of a verif y operation and a second 
voltage in second portion of said yjerifv operation while applying, to remaining word lines of 
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unselected memory cells in said NAND-cell unit, a third voltage in said first and second 
portions of said verify operation. 

Please add new Claims 1 5 1 - 1 74 as follows: 

Ay\5\, rNew^ A multi-level non- volatile semico nductor memory device comprising : 

a plurality of memory cells, each be ing capable of having one of first, second, and 
third storage levels: and 

a plurality of programming control circuits coupl ed to each of the memory cells. 

wherein each of said programming control circuits is capable of storing in a data 
storage portion data of one of First, second, and third logic levels which define write voltage 
to be applied to a corresponding memory cell, for applying said write voltage to the 
corresponding memory cell according to the data stored in the data storage portion, for 
determining whether the corresponding memory cell has reached the second storage level 
only in case that the data stored in the data storage portion represent s the second logic level. 
for determining whether the corresponding memory cell has reached the third storage level 
only in case that the data stored in the data storage portion represents the third logic level, for 
modifying the stored data fro m the second logic level to the first logic level if it has been 
determined that the correspondi ng memory cell has reached the second storage level, for 
modifying the stored data from the third logic level to the first logic level if it has been 
determin ed that the corresponding memory cell has reached the third storage level, and for 
maintainin g the stored data at the first logic level if the data storage portion has stored the 
data of the first logic level. 
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152. rNew^ The device according to claim 151. wherein the programming control 
circuits storing the d ata of the first logic level apply a first write voltage, which inhibits 
changes i n the storage levels, to the corresponding memory cells. 

153. (New) The device according to claim 152. wherein the pr ogramming control 
circuits s toring the data of the second logic level apply a second write voltage, which 
promotes changes to the second storage level in the corre sponding memory cells, to the 
corresponding memory cells, and the progra mming control circuits storing the data of the 
third logic level apply a third wr ite voltage, which promotes changes to the third storage level 
in the co rresponding memory cells, to the corresponding memory cells. 

154. rtsfew) The device according to claim 153. wherein said second write voltage is 
different from .said third write voltage. 

155. rNew) The device according to claim 151. wherein each data storage portion 
includes two CMOS flip-flop circuits. 

156. The device according to claim 151. fiirther comprising data detectors for 
detecting whether all of said data storage portio ns have stored the data of the first logic level. 

157. rNcw) The device according t o claim 151. wherein plural of the memory cells 
stQre three-bit data. 

158. fNew) A multi-level non-v olatile semiconductor memory device comprising: 

a plurality of memory ce lls each being capable of having one of first second and third 
storage levels: and 

a plurality of programming control circuits coupled to each of the memory cells. 
wherein each of said programming control circuits is capable of storing first data of 
one of first and second logic levels in a first data storage portion and capable of storing 
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second data of one o f first and second logic levels in a second data storage portion, for 
applying a first write voltage to corresponding memory cell in case that the first data 
represents the first lo gic level in order to inhibit change in the storage level of the 
^ correspon ding memory cell, for applying a second write voltage to the corresponding memory 
cell in case that the first data represents the second logic level in order to promote change in 
the storage level of the correspon ding memory cell, for determining whether the 
corresponding memory cell has reached the second storage level only in case that the first 
data represents the second logic l evel and the second data represents the first logic level, for 
determining whether the corresponding memory cell has reached the third storage level only 
in case tha t the first data represents the second logic level and the second data represents the 
second logic level, for modifying the stored first data from th e second logic level to the first 
logic level if it has been determined that the corresponding memory cell has reached the 
second storage level, for modifying the stored first data fi-om the second logic level to the first 
logic level if it has been determined that the co rresponding memory cell has reached the third 
Storage level, and for maintaining the stored first data at the first logic level if the first data 
storage portion has stored the first date of the firs t logic level. 

159. (New) The device according to clai m 158. wherein a voltage level of the second 
yyrite voltage to be applied to the memory c ell corresponding to the programming control 
circuit storing the second data of the first logic le vel is different firom a voltage level of the 
second write voltage to be applied to the me mory cell corresponding to the programming 
control circuit storing the second data of the second logic level. 
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160. rNew^ The device according to claim 1 58. wherein said first data storage 
portion includes a CMOS flip-flop circuit, and said second data storage portion includes g 
CMOS flip-flop circuit. 

161. fNew) The device according to claim 158. fur ther comprising data detectors for 
detecting whether all of said firs t data storage portions have stored the first data of the first 

162. rNew'^ The device according to claim 158. wherein plural of the memory cells 
store three-bit data. 

163. (New^ A multi-level non- volatile semiconductor memory device comprising: 
a plurality of memory cells, each being capable of having one o f first, second and 

third storage level?; and 

a plurality of programming control circuits coupl ed to each of the memory cells. 

wherein eac h of said programming control circus is capable of storing in a data 
storage portion data of one of first, second, and third logic levels which define write voltage 
to be app lied to a corresponding memory cell, for applying said write voltages to the 
corresponding memory cell according to the data stored in the data storage portion, for 
determining whether the corresponding memory cell has reached the second storage level in 
case that the data stored in the data storage portion rep resents the second logic level, for 
determining whether the corresponding memory cell has reached the third storage level in 
case that the data stored in the data storage p ortion represents the third logic level, for 
modifying the stored data from t he second logic level to the first logic level if it has been 
determined that the corresponding memory cell has reached the second storage level, for 
modifv^ing the stored data from the third logic level to the first logic level if it has been 
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determined that the corresponding memory cell has reached the third storage level, and for 
maintaining the data at the first logic level if the data storage portion has stored the data at the 
first logic level, and 

wherein the programming control circuits storing said data of said second logic level 
determine only whether the corresponding memory cell has reached the second storage level 
and the programming control circuits storing said data of said third logic level determine only 
whether the corresponding memory cell has reached the third storage level. 

164. (New^ The device according to claim 163. wherein said program ming control 
circuits storing the data of the first logic level apply a first write voltage which inhihits 
changes in the storage levels to t he corresponding memory cells. 

165. nSfew^ The device according to claim 164. wherein said programming control 
circuits storing the data of the second logic level apply a second vyrite voltage which 
promotes changes to the second storage level in the co rresponding memory cells, to the 
corresponding memo ry cells, and said programming control circuits storing the data of the 
third logi c level apply third write voltage which promotes changes to the third storage level in 
the corresponding memory cells, to the corresponding memory cells. 

166. nSfew't The device according to claim 165. wherein said second write voltage is 
different from said third write voltage. 

167. (New'^ The device according to claim 163. wherein each data storage portion 
includes two CMOS flip-flop circuits. 

168. nSfew^ The device according to claim 163. further comprising data detectors for 
detecting whether all of said data storage portions have stored the data of the first logic level. 
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169. nSfew^ The device according to claim 163. wherein a couple of the memory 
cells stores three-bit data. 

170. rNew') A multi-level non- volatile semico nductor memory device comprising: 
a plurality of memory cells, each being capable of having one of First, second and 

third stora ge levels: and 

a plurality of programming control circuits coupled to each of the memorv cells. 

v^herein each of said programming control circuits is capable of storing in a first data 
storage portion first data of one of first and second logic levels and of storing in a second data 
storage portion second data of one of first and second logic levels, for applying first write 
voltage to a corresponding memory cell in case that the first data represents the first logic 
level in order to inhibit change in the storage level of the corresponding memory cell, for 
applying second write voltage to the corresponding memorv cell in case that the first data 
represents the second logic level in order to promote change in the storage level of the 
corresponding memory cell, for determining whether t he corresponding memorv cell has 
reached the second storage level in case that the first data represents the second logic level 
and the second data represents the first logic level, for determining whether the corresponding 
memorv cell has reached the third storage level in case t hat the first data represents the second 
logic level and the second data represent the second logic level, for modifying the stored first 
data from the second logic level to the first logic level if it has been determined that the 
corresponding memory cell has reached the second storage level, for modifying the stored 
first data from the second logic level to the first logic level if it has been determined that the 
corresponding memorv cell has reached the third storage level, and for maintaining the stored 
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first data at the first logic level if the first d ata storage portion has stored the first data nf thp 
first logic level, and 

wherein the programming control circuits storing the first data of the second logic 
level and the second data of the first logic level determine only whether the corresp onding 
memorv cell has reached the second storage level, and the programming control circuits 
storing the first data of the second logic level and the second data of the second logic level 
determine only whether the corresponding m emorv cell has reached the third storage level. 

171. rNew^ The device according to claim 170. wherein a voltage level of the second 
write voltage to be applied to the memorv cell corresponding to the programming control 
circuit sto ring the second data of the first logic level is different fi-om a voltage level of the 
second v mte voltage to be applied to the memory cell corresponding to the programming 
control circuit storing the second data of the second logic level. 

172. (New) The Device according to claim 170. w herein said first data storag e 
portion includes a CMOS flip-flop circuit, and said second data storage portion includes a 
CMOS flip-flpp circuit. 

173. OJew^ The devic e according to claim 170. further comprising data detectors for 
detecting whether all of said first data storage portions have stored the first data of the first 
logic level. 

174. fNew't The device according to claim 170. wherein a plural of the memorv cells 
stores three-bit data.y — ^-n^-^ rn . 
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